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mm^] mmm 

(a) *ve, (c) ^vmn^n^. m^^nzmm(^:^^. 

( a ) @B^fJ#-^ : 1 tB«® T ^ 7 ^HH^tf e> -5 ^ > «c 

;i/^L<ii-€-<Z)^##$:^^S^b, (s)-4-/\n-3-n Fn^j/i&^3i;^-r;i/5: 

[0 0 0 1] 

•:fn'T^y^^^mn^Mm\^f=. (s)-4-7\n-3-t Kn =^S/S^x;^-5^;KZ)i^jt:& 
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[0 0 0 2] 

W > /^°>^^&^if^S4%S:ffiV^fe^3^S5t;^ (J. Am. Chem. Soc, 105, 5925- 
5926 (1983), #^HS61-146191#<^#^) ^ if^^^e^tlT V^^o /N'^^^lCSV^ 

T4-7AnT-fe hBf^x>^7^;i/$:MTcb(S)-4-7Nn-3-li Fn^$/M^:i^>^5^;^5: 

^^i"<5S^i: LT, D-enzyme-1 , D-enzyme-2 (J. Org. Chem. 56, 4778-4783 
(1991))*^#^$tlTV^-g>„ D-enzyme-2l*, if*^ ^BIK 

^-^J^^^"e&•5Z:^*^^ig$^^TV^S (J. Am. Chem. Soc. 107, 2993-2993 ( 
1985)) o 

[0 0 0 3] 

?Stt(S)-4-/\n-3-t: Fn^i/M^x:;^7^;KD-^^li, ^g'ffi*^{g<, 

^LT(R)-4-/\n-3-fci Fn^S/M^x::^5^;i/S:ife^-r-5^**^#=fe-r<5fcit», 
]^ (S)-4-y^ □ -3- 1 K n i/S^x^^;i/ S:^^ LT-^^t--S :i i: 

[0 0 04] 

/^°>^#^C^^V^T(S)-4-/^^-3-fc FD=3r>>i&^a:>r.7^;KZ)-^^lC^lC 

4-/\nT-fe hBfMx;?.7=-;i/, ^^i^"e$>S4-An-3-t: Fn ^^@l^x;^7=-;i/lc 
J: »;i®W$ti-5:ii:*^^3®^ti. (s)-4-AD-3-t: Kn ^i/MMxx7^;i/&]g?i 

[0 0 0 5] 

^^f{c^S•v^Tl^^^L, l^^S-ffi-e, l^V^)^^MM®(S)-4-/^^-3-ll FD=3pi/M 

2 aifE#¥ 11-3061388 
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r ^ jm'V'&^M20758=^(D a -■^•:f=L-^y h 2051T ^ ^ ^T':9'^-*22:^9^ 
<D P-\)"f=L:=.y h (J. Biol. Chem. 263, 12315-12325 (1988) )>b^ a 6/3 6®^-^ 
iif>^mWi.LXiB^) (J. Biol. Chem. 253 , 4464-4475 (1978)) , /S-^rh^Oai 

>r> (ACP) ^S-ffi, ACP-S-T-fe^;ixh^>X7a:^-1f?|&'ffi, ACP-S-vn— ;i/ h 

^ > :7 31 ^ - /8->5r hri/;i/-ACP'^^^^?S'l4, iS -n Kn ^S/T 

FAS2$:|§3^$1±fe7J)\ ^;R^^i^m"e^^A^o:th#^$tlTV^S (Ann. Rev. 
Biochem. 52, 537-579 (1983) )„ 
[0 0 0 6] 

jlfeg^ (Biochem. J. 109, 312-314 (1968)) >^4a:7fc# (dimet 

hyl maleic anhydride) IC J;^ U e/>®^t(|r{C J; U^^lCg^il^-tirfe a-t?-:/rL 
-vy h#ifiT'«i8->r l>TS>;l'-ACPii7t?S'^4$:^$5&V^z:i:?5)'?^^S4^TV^-5 (E 
ur. J. Biochem. 94, 189-197 (1979)) „ ^fe, Tir M^^ai^;i/aiX5^;i/3g5ti 
?S'f£{±a6|8 6^5t®BII*^-^^S^T'l*^^'r, a2|8 2«5t (^^^»80:^) X<D 
^5i^T-fe M^^X5^;i/XX^;i/M7C?Sffi$:^t*i:®#'^ (Eur. J. Biochem. 172, 
633-639 (1988)) ^fofeU. fllffi&^-^fi^^m<^4->'\ D T -fe M^^iSTtltS-ffi^lg^^lC 

(a2i8 2) ^ia;\mz\^x%mtf5\zi'^m'r^mtmmx\trj^\^. 

[0 0 0 7] 
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[0 0 0 8] 

mmm^mmmit. ^(DmMti'^&.r(DA-D(D^4:/ (ia, ib, ic, hm) iz 

^m-^tl^ im^it^Mfi^mm^U^^l , P34-37) „ (Proc. Natl. Acad. 

Sci. U.S.A. 92, 8695 (1995))^^*©i&^{Cl3V^Tli, ^J-M25J^^m(D aVf 

n-n-/ h(3D;jN^z:*#: (^^»i^50:5") :;b^_tta8S^<^flgi»^■^m^^?Stt^T 

l/tfA^^-T'U • T>^ — T^^X (Brevibacter ium ammoniagenes, Eur. J 
. Biochem. 247, 268 (1997)) ^ ^ n/t^J'-T^ U A • T^i^^^T-^ 7. (Mycobact 
erium smegmatis, Physiol. Rev. 56, 339 (1976)) ^ifa)^STl*:^i>^*^25 

M'^'^r. ^A^'07'f^~y (Brassica napus, Biochim. Biophys. Acta. 1120 , 
151 (1992)) f^}f.<r>W^^M'^. i^BM (Escherichia coli):^ if®MS, MW^ 

[0 0 0 9] 

^ p h r )iy-kc?m^mmii)K immm (ia, ib, io izit^xmi^Mmzm 

|gA^#MT% i^^*t>/jN$< (-9-^rL-«y h©:9'd^**'«20,000 - 40,000@|g) 

(DiBmmssm^^Bmmmz^ 4-7\nr-fe hit^xx5=-;i/$:M7tbT(s)-4-/ND 

-3-n Fndri/i&^3i:^5^;i/^-a-^-r'S?S'f±$:^t-mi, (s)-4-An-3-n Kn^^p 

[0 0 10] 
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[0011] 

bT, m^mmizm^tm^^B-t^t.f)m^-^tix\^^^ a. Bioi. chem. 240, 

618-621 (1965)) 7b\ mmmtfK 4-i?nn-3-ii Kn=^^'M^3i 

-liKli. ^^aS^lc<fcS>fe^?S'f4(S)-4-7\n-3-ti Kd =3r ^>Mmx::^5";^'^^fe^- 
[0 0 12] 

( 1 ) I iM^SgJK^-^^^^ ^e-^hr i/J\y-r i/ ;i/ ^ u r - n 

MTXi-t^zLii^^Wit-t^, (s)-4-7Nn-3-t: Kn:3pi/S^x:;^.-x;K7)$?5t:&^ 

-5, (1) icis^®:?^^, 

(3) $-^hri/j\y-rtyj\^^^VT-^u^^yM7timmti^~fm (a) 

(c) cfcUig^^tlS. (1) lCfB«(7):S'&. 

(a) @H^[f## : 1 {CfB«(7)T^ y^@H^lI:^^e>^-5>^>A^^o 

5 ailiE^^ 11-3061388 



#5|2 10 — 126507 



^fifef e ^S-ft 5: ^ t- S ^ > A ^ Ko 

, (1) Jcia«®:&^> lcMt--6o 

[0 0 13] 

®fl§JKr^-^^^m?:^^i-&^* (E.C 1.1.1.100) ?:Mv>S Zl h ^^l^^l-T-S, 
IlMOflgil&^-^^^^$:*l^-r-5^^ (E.C 1.1.1.100) a-tJ-^rL- 

20.000 - 40, ooog;g) , SH^^^?|JBW$4^^v^i:v^•^»#l^$:^■rSo z.(n>fz.^ 

, (S)-4-7\D-3-t: KD=¥i/m^:i:X7^;i/C0]SaS^a^a'e^jfflSIAS^$:frj 
ffl bfe(S)-4-7\ 0-3-11 Fn^^'M^ai;^7^;i/lg^il^®ig^{C/tfUT'^ tj^f ^ 

[0 0 14] 

6 miiE#¥ 11-3061388 
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3^^>>^ (Actinobaci 1 lus actinomycetemcomitans, Biochem. Biophys. Res. 
Commun. 230, 220-225 (1997)) > • (Bacillus subtil is, 

J. Bacteriol. 178, 4794-4800 (1996)), xe/aiV • 3 1) (Escherichia c 
oli, J. Biol. Chem. 267, 5751-5754 (1992)) , ^ n V 2^ - (M 

ycobacterium bovis. Science 263, 227-230 (1994)) , hA^Z v^V ^ • X 
^^*V-T"-<y^ (Mycobacterium smegmatis, DDBJ Accession number U66800) , 
^ r3 7'< ^-T" U 1^7 A • '■y^)]/^Uty^ (Mycobacterium tuberculosis, Mol. Micro 
biol. 15, 1009-1015 (1995)) , :/n b:°:t— A^^t^ U "t? A • i/^--^—— (Prop 
ionibacterium shermanii, J. Gen. Microbiol. 127, 121-129 (1981)) > Xh 
1/ h 3 >y :j?7 X • J >a: — :r. (streptococcus pneumoniae, W097/43303) , i/ 
:^ n :^ 5=- -f X M (Synechocystis sp., DNA Res. 3, 109-136 (1996)) , If — 
^ h • -f V (Thermotoga maritima, J. Bacteriol. 178, 248-257 (199 

6)) , IfzfV^t • 7\ — ^4 (Vibrio harveyi, J. Bacteriol. 178, 571-573 (19 
96)) , ^=E:7'f^>C> • >r >:7;i/a:>-tf (Haemophilus influenza. Science 269 , 

496-512 (1995)) ^ if fijfe© ;8 ->r h T e/;i/-ACPMjC^**^#tf ^ tl-5o 
M4&ffi*®/S-?rhTi/;i/-ACP3g5tS^i:L/Tli, (Allium porrum. Plant 

Physiol. 115, 501-510 (1997)) , U >f 5^ i-X-^ (Arabidopsis thaliana. Bio 
chem. J. 283, 321-326 (1992), Plant Physiol. 115, 501-510 (1997)), -fe-Y 
a'i^T:/^":^(Brassica napus, W096/02652), •^y'^U— (Carthamus tinctori 
us , Arch. Biochem. Biophys. 217, 144-154 (1982)) , ^ V >(y • ^^i/Pf b 
— ^ (Cuphea lanceolata, Mol. Gen. Genet., 233, 122-128 (1992)) , ( 
Hordeum vulgare. Plant Physiol. 115, 501-510 (1997)) , TtK:;!? K (Persea a 
mericana, Biochem. J., 271, 713-720 (1990)), A# (carrot. Arch. Biochem 
. Biophys., 300, 157-163 (1993)) , ZL-ffV-)- • ^^y't/^yy. (Euglena graci 
lis, J. Biol. Chem., 255, 1504-1508 (1980)) , yj> "j? > V ^^7 (Spinacia oler 
acea. Plant Physiol. , 69, 1257-1262 (1982)), h "t;^ D n (Zea mays L. 
, Plant Physiol., 115, 501-510 (1997)) fi3f5(Z) /3 ->r h T i/;V-ACPit5t:l#^^ 

[0 0 15] 

7 ailiE#^ 11-3061388 
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>ei=-®ffiTJ}^^n^'-®ffi^NMJ|!c(NADPH^'^fIi^, :^»ffifi5l^cD/s->?r hryjv- 

ACPM7C^^(^10fe*^e)34e©r ^ yM^if)7&^?>:/^^V-$:7'if-f 4<U 
[0 0 1 6] 

2p^^ra©:;^^^cj3v^T«, ^^^M®^^(^)^:&^'r, 

®^^$:^f e):^'^^ bTli, m^it. BALSloi^y^^ L/T-ifIII$:MV^S:&^ 
, Kunkel^, PCRS:mv>S^^ (^3}<V^zLT;i/st'e^X^^3j|gp219-p230, jfl 

o 

[0 0 17] 

MfcWM> E.C 1.3.1.-^T-fe hT-fe^;V-CoA5l7t^^. E.C 1.1.1.36;^ if ) tt^ 

8 ffisiEiRF¥ 11-3061388 
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[0 0 18] 

^x::^.-r;i/^L/<li^C7)^#^*s$:iS5cb, (R)-4-/M3-3-t: Fn ^S/BI^3:x5=■ 
[0 0 1 9] 

tlT(Escherichia)M, (Baci llus) jR, ^/n.— (Pseudomonas)M 

, •fe:^5='T(Serratia)M, hf A ^ U A (Brevi bacterium) M, nUt-/^'^ 

"T" U 1^7 A(Corynebacterium)M^ ^ h U':/h3y:^7X (Streptococcu)M> ^ 
h7t^;VX(Lactobacillus)M5^^'^±'<^ ^-^®^l§St^TV^SSW®, l^y 
:;tj n V >r -fe X (Sacchar omyces) M, ^-^^^nv^-feJT. (K luyveromyces) M, 
•9*'y:?t;nT-f •fe >^(Schizosaccharomyces)M, ^ r?!? n V-^ -fey^MCZygosacc 

haromyces), -V D "i?^ T(Yarrowia)M> h U :a:;^7Kn > (Trichosporon)M. OK 
>^3KU i;>^7A(Rhodosporidium)||> A >if 5? ^ (Hansenula)M, bf (Pichia) 
M, ^^P^^T^-f iJf (Candida) if CO^©, y n X/K^ (Neurospora)M, T;^ 
'^;i/^;i/X(Aspergillus) , -fe ^ t n J^jK U 'i' A (Cephalosporium)M^ h U =1-7^ 
;i/ V (Tr i choder ma) M ^ if M "T 5!J tf 2f :;?)^ t tl S o 
[0 0 2 0] 

9 aiSE4t¥ 11-3061388 
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mbrookP), ^V^a.'y — --i7U— — >if^ Cold Spring Harbor Laboratories).^ 

LTli, Adv. Biochem. Eng. 43, 75-102 (1990), Yeast 8, 423-488 (1992) tjft 
[0 0 2 1] 

Mx-li, aii/azUHTM, #lC:^i»ffi (Escherichia col i) ^C^V^T 
^ K^iJ7 ^-i: LT, PBR, PUC K^rftjm"^^, lac(/3 h ^> 

^-1f), trpCh U:;^h-7T>5r^n>), tac(lac, trp (DM^) , "k^r-V P 
L, PR J^iflca^f^-r-S^n^-^-^ifTb^faM-e^So ^fc. <5?-^:t^-^- 
ilLTli, trpA fijR, ■7T-t>'a5l5 rrnB ^} if^V )\^ ^ - ^ -f^>f.^ 

[0 0 2 2] 

A'^;b>^M{cJ3VATli, Ki'iJf-i: LTpUBiio^^j"/^;^^ h\ pC194^:/^x 

:/D^-^5f-, ^-X%-^-'^\^X apr(T;i/;5j y ^n5^T--e), npr(iti'ft^ 
n^^T--^), amy(a-T^ 9-if)^if7&^fUffl-e^<5o 
[0 0 2 3] 

V=L— F^:^>^M^C^3V^T^i, S/rL- K^-:^X • ^ ^ ^* (Pseudomonas putida) 
, i^zL— K^:^>5. • ir /\° T (Pseudomonas cepacia) ^ i{r ^ -^:^)';^ 

1 0 ffiaE#^ 11-3061388 
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S2t:lcLfe;A?§±iUc'<^^-(RSF1010 :^iflC©5R1--5a#a«j«ig{C<£^M^S'e 
^$:-^tf) PKT240 if^^frjm "TlgTfe U , ^D^-^-. 
UA-I? (#^^5-284973) 51^^^ if*^$tJMT'^ 
[0024] 

revibacterium lactofermentum) jcfc V\T li, pAJ43 (Gene 39, 281 (1985)):^if 
[0 0 2 5] 

n U :^/'<^7^U ^AM, #IC, 3 'J 7^ ^ 5^ U A • ^ ^ ^^jj ^ (Corynebac 
terium glutamicum) ^C^V^Tti, pCSll (4tB§BS57-183799) , pCB101(Mol. Gen. 
Genet. 196, 175 (1984) f^if<D':f^y^^\^^^^-ti^^iM'^-^'V$>^o 
[0 0 2 6] 

X h I/::/ h U^y^fJ^ (Streptococcus) MIC feVNTli^ pHV1301 ((FEMS Microbio 
1. Lett. 26, 239 (1985)) , pGKl (Appl. Environ. Microbiol. 50, 94 (1985) 

[0 0 2 7] 

^^J7 h/1^;i/X.(LactobaciIlus)MJC33V^Tli> X h b'^ h n TfJ^MffllCgg 
^■^ntc PAM31 (J. Bacteriol. 137, 614 (1979)) ifTb^ffJffl nrig"^^ U . >^ 

n ^ - ^ - ^ L T t?$rJM $ 4xT V ^ s =fo ® *^fUffl nrig-e ^ S o 

[0 0 2 8] 

•*)- y itj ^ ± 7. {S^cch^romyces) # JC i?- »y :3!7 D V -fe X • •feUVfi/r:3:( 
Saccharomyces cerevlsiae) ^CfeV^T^i. YRp^, YEp^, YCp^, YIp^^^:^^ 

^X.$:faffib:t-^>7^^l/-^3 ^- (EP 537456 J&if) li, ^ntf-'T? 

, ADH(r;H3-;i/fl»i|^m), GAPDH(i^'J -fe;i/T;i/7=t F-3-U >mJi»^^^ 

1 1 ffi$E#^ 11-3061388 
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[0 0 2 9] 

^ V-f -feXM, ^^/<n V>f • ^^r-r-w XCKluyveromyces 

lactis)^cfcV^T^i, if ^ n V^f izx • -fe l^tfi^^T^tffiJf^ 2 fi m^zf ^ 7. ^ F, 
pKDl ^^^>l^ K (J. Bacteriol. 145, 382-390 (1981)) , ^^-^StttCW 

-^•r<& pGKu ffi5f5>''^x^ K, ^'^^^n-T^r-fexMc^sitse^itmafe^ 

^l^- hnr|g^^^7 F (EP 537456 ^ if ) if A^^IJM "rigTJfeSc 

tfe, ADH, PGK ^iflca^t^-r-S^n^-^-, ^-^:^^-^-7b^fllfflnrtl"t?^ 

[0 0 3 0] 

»y ?!j D -fe X (SchizosaccharoiByces)M}C i3 V^T li, S> ^ O V 

• 7t<y^m^(0 ARS (g^^igicM#-r-s»'^^):SLt)f -t^^i/^nv-fir;^ 

^?-*'^5fyMnrib't?$>'5 (Mol. Cell. Biol. 6, 80 (1986)) „ t-tci. t/V^vtS 

nv-f-fe>?. • TjO'^Sjfe© ADH •:fu=^-^-tjtEiS^mm'^n^ (EMBO J. 6, 72 

9 (1987)) o 

[0 0 3 1 ] 

^ zf-y- vi3U^>( -fe (Zygosaccharomyces) {Cfe V^T li, 5^ if-y- -y n 
•feX • U^^i/ (Zygosaccharomyces rouxi i) pSB3 (Nucleic Acids Res. 

13, 4267 (1985)) ific S^f-S y^:^ ^ F^^ ^ -jO^fUM origT'fe U , if 

• n 'i^^i/ffijfe GAP-zr(^*y -fe;i/T;i/'rt: F- 3 - U >^flJi>!K^^0)®:/n ^ 

(Agri. Biol. Chem. 54, 2521 (1990)) ^ if ^^frJM oTIg-efe-So 
[0 0 3 2] 

/N^-e'^l ^ (Hansenula)MlCfeVNTtt, /^>if5^^ • U T (Hansenula 

poIyinorpha)lC^VNT?i^^^ ^-^*^Bgf§$^lTV^-^>„ K ^7 ^? - i: bT li, 

1 2 aiMilf ¥ 11-3061388 
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>-fe'5?^ • j}<U^;i/>'TS3f^e#«SSJCS0-^-r^5te^ (HARSl, HARS2) t;^JM 
>*^^^T'fe-5 (Yeast 7, 431-443 (1991)) „ ^fe, ^ ^ 7 ^"eSI#$ 

ti-S Aox (T;i/n-;i/:t^5>^5r--fe'), FDH(^^H}j7f<^S^)0D:/n^-^ 

[0 0 3 3] 

tr^T(Pichia)MJC^3VN"Cli, tf=3rT • AX h U:7.(Pichia pastor i s) if {C 
tr^r*3fte#^$?lCgr^t-Sil>fe^ (PARSI, PARS2)j5;H$:^IJML^?i^^^ 
^-^jb'^iaig^tlTfey (Mol. Cell. Biol. 5, 3376 (1985)) , ffit^^g^^fc 
;i ^ 7 -;i/T*^#or|g^ AOX :&if^:^^>''D^-^-3?)^frJM"e^-5 (Nucleic A 
cids Res. 15, 3859 (1987)) „ 
[0 0 3 4] 

^■V^-T^W ^(Candida)Mlc:fcVNT», ^-V >-T^-f ^ • "^^l' h (Candida ma 
Itosa), :ilr^>-7^-< iJf • 7;^trb!7>X (Candida albicans), ^^>T^>f^*- hn 
tT;?!? U >^ (Candida tropica lis), ^-V ^^-f t?* • (Candida ut ills) :^ 

Xlt^^yr^ ii' ' ^?lh-'V-m^iiRSi!}^iru-'~y^-^n (Agri. Biol. Chem. 
51, 1587 (1987)) , 3 $:flJM b ;t ^ - J&^B§|§$ V^ -5. . 

>^D^-^-;^)'5g§^$tvT^^-5 (#^¥8-173170#^^) „ 
[0 0 3 5] 

T:^^;I/=3e^;1/X (Aspergillus)M^C^3V^T^i> T>^^;i/^;VX • — (Asper 
gillus niger) , T>^^;b^;i/X • TtVV- (Aspergillus oryzae) 

Iglffe-S (Trends in Biotechnology 7, 283-287 (1989)) „ 
[0 0 3 6] 

h U r3^;i/T(Trichoderma)MlCiDV^Tld:, hU • U — (Trichode 
rma reesei) Lf^m^^^ ^ -^i)^^^^^^. -if it^^^fi 

1 3 miEE^^ 11-3061388 



10—126507 



5f5::f p^-^ — ;&if7()'JjpJM"^^-g> (Biotechnology 7 , 596-603 (1989)) „ 
[0 0 3 7] 

[0 0 3 8] 

mv^-5SK©^iMti, MS, o.i~20%-e$>y. ^j^L/<iii'-'io%T^So 

i-MfSigt'T?^^. Ritmzitm^^^mm(Dm^'t^^mm (nadph% l, < liNADH 

) $:SKfc*fbTO. 0001—5^4, ^f* b<lio.ooi~i^»5:<es^ic/;&DT^ijn 

?:MV^-g>Zlil*^T^S■. ^fc, pT^'^^, ^^•9->, i^^x 

S:Mv^sr t=fo-e^-5o iSi^SMMtt, jiS, 4—50*10, tf^v<mo-^3ox:-v:^ 

So iKJCSpHtt, its, 5—9, $f t L<li5.5~8.0-efeS. Sf&lC j; y (S 

o 

[0 0 3 9] 

IfoNAD(P) ■*■5l7t;tg(fi?«l^5feif)S:fflV^T^f -9 3 ilA^-e^-S. rtie3NAD(P) "^si 
*^«rigT'fe-5, ^fe, NAD(P) ■*"*^?>NAD(P)H$r^fi^-r'2)|g:d$:^'^<&^^ife^-?-® 

1 4 rnH^^ 11-3061388 
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[0 0 4 0] 

izBM (Escherichia coli) JM109^S:LB:©;^ (Bacto-Tryptone lOg, Bacto-Y 
east extract 5 g, NaCl 10 g/L) "C^^b, #^tlfcffifft«fc tlQiagen Genomi 
c-tip (Qiagen^lig) $:MV^T, ^-fe#:DNA$:i®igL/:t„ ^Jli^O iS ->!r h T 
- ACPJgTt^^il'fe^ (fabG) (J. Biol. Chem. 267, 5751-5754(1992)) ^PCR^ 

R-ATGl (5' -AAAGGATCCAACAATGAATTTTGAAGGAAAAATCGC-3' , SB3?rj#-^ : 3 ) jSlXJ^EC 
R-TAGl (5' -TGCGTCGAGTTATCAGACCATGTACATCCCGG-3' , @B^J## : 4 ) ^r-^-J^L/fe 
o :A:jgiM©^^!i#:DNA^^iffi: L/, ECR-ATGl, ECR-TAGl 5: ^''^ >r V- i: bT, PGR 
(95X3, 30#, 50t:, 1:9-, 75r;, 2^)-) $:30if>r ^^;I/fTV^, #Me?f^itifli-9->^ 

[0 0 4 1 ] 

^^^-pSE420 (Invitrogen^tig) $:NcoI, BamHIT'ZlMM'fb b, / "^7 ^^r" 

^H^, SB^^fcjR^S^r^f pSE420B^#:t. pSE420B^BamHI , XhoI-e2MM^I: 
llfC^J|5SS^T'2«Mfkb:tPCRiiiflim>t i:T4DNAU ;tf-iflCJ; yj^ML, pSE 

-ECRi$:=^feo m^ntc-zf^x^ \^tp(DmAm}iitm.mmn^MmL. fabGjte 

1 5 ffiiE#^ 11-3061388 
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pSE-ECRlX'J^M^^Lr^i<.BM HBlOl^ (E.coli HBlOl (pSE-ECRl) ) $:T> 
tri/U>50 mg/L$:#t^LB^;%5mL■ef|^^^^^, IPTG$:0.1 mM^ilDb, MfC5^ 

mmmLtco m^tir=.mii^^Mm^. ^ntr-htr-^-s (BiospEct±^) t*^ 

[0 04 2] 

50 imV ymiJ V ^ M.mWW, (pH 6.5) , 0.2 mM NADPH, 2 
0 mM4-^'DnT-fe haf^3i^;i/ (% L < li, 20 mMTir hi^^X^;i/, 0.2 mMT 

■fe bT-fe^;i/=2X>if-rAA) :5:tJ^^^?:-^tf;KiiS?g[ttJl?> 25TC-eHliS:^-Br^o 1 
Utt, l:9-raiClAtmol(Z)NADPH®M^f?S:M^-t-SS*»i: Lfco MSJ^rlSSr^UC:^ 

^tfiCD FECAAj 1*4-^ n □ Tir h@^^ni^;i/XX5^ TEAAj 
ttTir hBf^ni5^;va::;^7^;i/$:, taasCoAj liTir hT-fe5^;P-zi3i>lf>f AA 

[0 04 3] 

[^1] 



NADPH NADPH- NADPH- NADP'^-R- NADP''"-S- 

ECAA-R AASCoA-R EAA-R ECHB-DH ECHB-DH 



Mmttm?S 100% 116% 1.90% 0.010% 0.004% 



^-^hriyj]y-kcpm7Ximm^^m-^-^r^0Mmmii!,w.x^it. nadphis#6ijic4- 
aMi?feofcc >^^x^ KpSE-ECRl%-g•^;&v^HBlOl^*©^^^t-e^ils^^^c^ 

1 6 ffi|iE#¥ 11-3061388 



1 0 — 1 2 6 5 0 7 



[0 0 4 4] 

MhVXf^^^ffiM (PH 9.0) , 2.5 mM NADP\ 20 mM4-;5' D D -3-hl K □ =^ 

^x^;l/^^Jf^^$:'^t^;K^S?£tfI■e, 25x:-esf5$itfeo luii. i:$^raicijtimoi 

rECHBj it^-^uu-3-\i Kn^S/i^^x^;i/xx-5^;i/5:^-^= 

[Hi^M 5 ] /3 ->!r h TS^;i/-ACP)i^^^(Z)4-^^ D D-3-t: Kd ^>>i&^x^;i/ic 

200 aKV ymi: V ^ J^^^mW. (pH 6.5) , 146 mM NADPH, 2% 4-^nnT-feh 

p^x^;i/ (122 m}i)Rv^mmmzr-mmvr^p-^hri/ny-kc?m7bmm2 us: 

[0 0 4 5] 

-f-tt, i^-^^aooo^' n^y;i/^w (2 m. #fti^E:x?±$g) , :fy^J^U^ i5or; 
. ^m?a^ 250iccD^#T% Ti^mi^^ytyit^iiim (FID) ica;t;=rfo:fe= ^<Z) 

ld:66.3%Tfeofcc 
[0 0 4 6] 

(9/2); Rmm; 0.5 mL/:$^) J: U b fc. ^CZ)^*, 3^^^^ 

1 7 aiSiE^¥ 11-3061388 
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1^:96.5% ee (S) J^AJlTfeofeo 
[0 0 4 7] 

200 m^) ymi^ ^) 2^M^W. (ph 6,5) , 2% 4-^^ d nr-fe 

(122 mM), l.OmM NADPH, & h7 )V-kC?M^WMl 250mM — 

10 u ^)\yn-7.uii^mmm m^mm^tw) iiiL(DKmm.-^m\^. 2 

95.4% ee (s)jg^±<?)4-:J7 D n-3-t: Kn^i/iJ^n:^;i/xx7=-;v:^^-^^$ 

[0 0 4 8] 

T - "^^ n > ^7t^* ffJM b (S) -A-f\ D -3- 1 K 13 S/M^oi ;^ 



miiE#¥ 11-3061388 
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[0 0 4 9] 

(1) mMAftife: >f Mt^jimm^mt 

( 3 ) : D 1 - 0 0 3 

(4) mM#^ : 

(5) mMB : 

( 6 ) mm(Dm. : 4 

gg^JH-^ : 1 
m^i(7)^^ : 244 

IB 3^J 

Met Asn Phe Glu Gly Lys He Ala Leu Val Thr Gly Ala Ser Arg Gly 

15 10 15 

He Gly Arg Ala He Ala Glu Thr Leu Ala Ala Arg Gly Ala Lys Val 

20 25 30 

He Gly Thr Ala Thr Ser Glu Asn Gly Ala Gin Ala He Ser Asp Tyr 

35 40 45 

Leu Gly Ala Asn Gly Lys Gly Leu Met Leu Asn Val Thr Asp Pro Ala 

50 55 60 

Ser He Glu Ser Val Leu Glu Lys He Arg Ala Glu Phe Gly Glu Val 
65 70 75 80 

Asp He Leu Val Asn Asn Ala Gly He Thr Arg Asp Asn Leu Leu Met 

85 90 95 

Arg Met Lys Asp Glu Glu Trp Asn Asp He He Glu Thr Asn Leu Ser 
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100 105 110 

Ser Val Phe Arg Leu Ser Lys Ala Val Met Arg Ala Met Met Lys Lys 

115 120 125 

Arg His Gly Arg He He Thr He Gly Ser Val Val Gly Thr Met Gly 

130 135 140 

Asn Gly Gly Gin Ala Asn Tyr Ala Ala Ala Lys Ala Gly Leu lie Gly 
145 150 155 160 

Phe Ser Lys Ser Leu Ala Arg Glu Val Ala Ser Arg Gly He Thr Val 

165 170 175 

Asn Val Val Ala Pro Gly Phe He Glu Thr Asp Met Thr Arg Ala Leu 

180 185 190 

Ser Asp Asp Gin Arg Ala Gly He Leu Ala Gin Val Pro Ala Gly Arg 

195 200 205 

Leu Gly Gly Ala Gin Glu He Ala Asn Ala Val Ala Phe Leu Ala Ser 

210 215 220 

Asp Glu Ala Ala Tyr He Thr Gly Glu Thr Leu His Val Asn Gly Gly 
225 230 235 240 

Met Tyr Met Val 

M^i<7)M^ '• 735 

mm (Dm • mm 

Mm(DMM ' cDNA to genomic DNA 

!s^m.^m-tm-^ - cds 

#^Eefi : 1 .. 735 

2 0 ailiE#¥ 11-3061388 
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ATG AAT TTT GAA GGA AAA ATC GCA CTG GTA ACC GGT GCA AGC CGC GGA 48 
Met Asn Phe Glu Gly Lys He Ala Leu Val Thr Gly Ala Ser Arg Gly 
15 10 15 

ATT GGC CGC GCA ATT GCT GAA ACG CTC GCA GCC CGT GGC GCG AAA GTT 96 
He Gly Arg Ala He Ala Glu Thr Leu Ala Ala Arg Gly Ala Lys Val 

20 25 30 

ATT GGC ACT GCG ACC AGT GAA AAT GGC GCT CAG GCG ATC ACT GAT TAT 144 
He Gly Thr Ala Thr Ser Glu Asn Gly Ala Gin Ala He Ser Asp Tyr 

35 40 45 

TTA GGT GCC AAC GGC AAA GGT CTG ATG TTG AAT GTG ACC GAC CCG GCA 192 
Leu Gly Ala Asn Gly Lys Gly Leu Met Leu Asn Val Thr Asp Pro Ala 

50 55 60 

TOT ATC GAA TCT GTT CTG GAA AAA ATT CGC GCA GAA TTT GGT GAA GTG 240 
Ser He Glu Ser Val Leu Glu Lys He Arg Ala Glu Phe Gly Glu Val 
65 70 75 80 

GAT ATC CTG GTC AAT AAT GCC GGT ATC ACT CGT GAT AAC CTG TTA ATG 288 
Asp He Leu Val Asn Asn Ala Gly He Thr Arg Asp Asn Leu Leu Met 

85 90 95 

CCA ATG AAA GAT GAA GAG TGG AAC GAT ATT ATC GAA ACC AAC CTT TCA 336 
Arg Met Lys Asp Glu Glu Trp Asn Asp He He Glu Thr Asn Leu Ser 

100 105 110 

TCT GTT TTC CGT CTG TCA AAA GCG GTA ATG CGC GCT ATG ATG AAA AAG 384 
Ser Val Phe Arg Leu Ser Lys Ala Val Met Arg Ala Met Met Lys Lys 

115 120 . 125 

CGT CAT GGT CGT ATT ATC ACT ATC GGT TCT GTG GTT GGT ACC ATG GGA 432 
Arg His Gly Arg He lie Thr He Gly Ser Val Val Gly Thr Met Gly 

130 135 140 

AAT GGC GGT CAG GCC AAC TAC GCT GCG GCG AAA GCG GGC TTG ATC GGC 480 

2 1 ffiiiE#^ 11-3061388 
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Asn Gly Gly Gin Ala Asn Tyr Ala Ala Ala Lys Ala Gly Leu He Gly 



145 



150 



155 



160 



TTC ACT AAA TCA CTG GCG CGC GAA GTT GCG TCA CGC GGT ATT ACT GTA 
Phe Ser Lys Ser Leu Ala Arg Glu Val Ala Ser Arg Gly lie Thr Val 



528 



165 



170 



175 



AAC GTT GTT GCT GCG GGC TTT ATT GAA ACG GAC ATG ACA CGT GCG CTG 



576 



Asn Val Val Ala Pro Gly Phe He Glu Thr Asp Met Thr Arg Ala Leu 



180 



185 



190 



AGC GAT GAC CAG CGT GCG GGT ATC CTG GCG GAG GTT CCT GCG GGT CGC 



624 



Ser Asp Asp Gin Arg Ala Gly He Leu Ala Gin Val Pro Ala Gly Arg 



195 



200 



205 



CTC GGC GGC GCA CAG GAA ATC GCC AAC GCG GTT GCA TTC CTG GCA TCC 



672 



Leu Gly Gly Ala Gin Glu He Ala Asn Ala Val Ala Phe Leu Ala Ser 



210 



215 



220 



GAC GAA GCA GCT TAC ATC ACG GGT GAA ACT TTG CAT GTG AAC GGC GGG 



720 



Asp Glu Ala Ala Tyr He Thr Gly Glu Thr Leu His Val Asn Gly Gly 



225 



230 



235 



240 



ATG TAC ATG GTC TGA 



735 



Met Tyr Met Val 



i2^J(0S$ : 36 

mm(Dmm - m(Dmm ^^dna 
m ^] 

AAAGGATCCA ACAATGAATT TTGAAGGAAA AATCGC 36 
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m^m^ : 4 

iB^(I(Z):R$ : 32 

TGCCTCGAGT TATCAGACCA TGTACATCCC GC 32 



ffiSEif^^ 11-3061388 
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mm 



1 
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000002901 
100102978 

^j^m±Mm^PfflT 1-1-1 

100108774 

^^m±?irpSiPBT 1-1-1 



1 
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m m A m. m m m 

C000002901] 
1 9 9 0^ 8;^ 2 8 0 



1. MM^MB 

ft m 



1 
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